Effect of aphidicolin on de novo DNA synthesis, DNA repair and cytotoxicity in gamma-irradiated human fibroblasts. Implications for the enhanced radiosensitivity in ataxia telangiectasia.
The antibiotic, aphidicolin, is a potent inhibitor of DNA polymerase alpha and consequently of de novo DNA synthesis in human cells. We report here that in gamma-irradiated normal human cells, aphidicolin (at 5 micrograms/ml and less) had no significant effect on the rate of the rejoining of DNA single strand breaks or rate of removal of DNA lesions assayed as sites sensitive to incising activities present in crude protein extracts of Micrococcus luteus cells. gamma-irradiated human ataxia telangiectasia cells are known to demonstrate enhanced cell killing and exhibit resistance to the inhibiting effects of radiation on DNA synthesis. Under conditions of minimal aphidicolin cytotoxicity but extensive inhibition of de novo DNA synthesis, the radiation responses of neither normal nor ataxia telangiectasia cells were significantly modified by aphidicolin. Firstly, we conclude that human DNA polymerase alpha is not primarily involved in the repair of the two classes of radiogenic DNA lesions examined. Secondly, the radiation hypersensitivity of ataxia telangiectasia cells cannot be explained on the basis of premature replication of damaged cellular DNA resulting from the resistance of de novo DNA synthesis to inhibition by ionizing radiation.